The academy has tended to marginalise young children as researchers, even in matters affecting them, which denies young children agency and amounts to social injustice. Drawing on the Young Children As Researchers (YCAR) study, which adopted a qualitative 'jigsaw' methodology to co-research with children aged 4-8 years (n=138), their parents, practitioners, and professional researchers, this article considers epistemological factors and epistemological categories that may support young children's research behaviours in everyday activities. Those support structures are helpful in securing a warrant for recognising young children's selfdirected research on the academy's terms. That recognition has potential to reposition young children away from the margins of research to an intrinsic position in research concerning matters that affect them, securing their rights as researchers. Such research can inform early childhood policy and practice in a deeply grounded manner that values young children as competent thinkers with expertise concerning their own lives.
Introduction
Engagement in research is a right (Appadurai, 2006) that has been afforded to adults, older children and young people who conform to the academy's constructions of research (Alderson, 2001; Brownlie, Anderson and Ormston, 2006; Fielding, 2001; Kellett, 2005) . The academy has not appeared equally ready to recognise younger children as researchers, so that those in early childhood -0-8 years - (OHCHR, 2005) have remained marginalised from the academy's privileged research spaces, even in matters affecting them (Redmond, 2008; OHCHR, 1989) . From the perspective that children are 'experts in their own lives' (Langsted 1994: 29) , this situation denies younger children agency, amounting to social injustice. Drawing on the Young Children As Researchers (YCAR) study (Murray, 2012; 2013; 2015ab; 2016; 2017) , this article presents previously unpublished material exemplifying ways that specific support structures can provide warrant for young children's everyday activities to be recognised as research behaviours that congruence with the research behaviours of professional adult researchers. Such a warrant underpins justification for young children's rights to research to be respected and upheld on equal terms with those of professional adult researchers, particularly concerning matters affecting young children.
Young Children As Researchers (YCAR) study
The YCAR aim was to conceptualise ways that young children aged 4-8 years are researchers, could develop as researchers and may be considered researchers. There were four research questions:
 What might research be like in early childhood education and care?
 How can a study be conducted to establish young children as researchers?
 What enquiries are important to young children and how can they engage in them?
 What support structures might encourage young children to participate in research? What barriers might prevent this?
This article focuses on the first part of the final research question: support structures for young children's participation in research and particularly how these can provide a warrant for the academy to recognise young children as researchers.
Five Starting Points for the YCAR Study
YCAR emerged from five starting points concerned with challenges and possibilities in recognising young children as researchers. (i) Firstly, in England where the study was conducted, young children's opportunities to make decisions about their own learning have decreased, while education policy has focusing increasingly on academic attainment measured against extrinsically specified outcomes. (ii) Secondly, in westernised contexts, young children tend to be excluded from the academy, defined as a space where knowledge is produced and 'learners and knowledge producers' converge, yet also a 'rarefied', hegemonic 'score-keeping world' which sets itself apart and makes powerful judgements concerning how knowledge is valued as research and the processes that produce it (Bridges, 1998; Lees, 1999:382; Redmond, 2008:9; Warren and Boxall, 2009:281) . (iii) Third, when children are marginalised from research about matters affecting them they are denied rights to express their views and 'impart information and ideas ' (OHCHR, 1989) . Much research concerning children's perspectives tends to be conducted on or about children, rather than with or by children (Woodhead and Faulkner, 2008) . (iv) Fourth, young children are viewed as competent, capable rights holders (James and James, 2008; OHCHR, 1989; Sen, 1993) and 'sophisticated' thinkers able to 'participate in the creation of themselves and their knowledge' (Dahlberg and Lenz Taguchi, 1994:2; Papert, 1980:132) . (v) Finally, in recent years, there has been limited recognition that children can be researchers; whilst there is some precedent for recognising children younger than 8 years as co-researchers (Clark and Moss, 2011) , it is far more common in respect of older children and young people. Yet whatever their age, when children and young people are positioned as co-researchers, the focus tends to be on training them in the academy's research protocols (Fielding, 2001; Kellett, 2005; O'Kane, 2008) . Recognition of young children's self-chosen, selfdirected everyday activities as research remains rare: Piaget described young children as 'little scientists' (Fernyhough, 2010:158) and Hedges' work on young children's working theories suggests that when children test and explore ideas, they build knowledge (2014: 37). Equally, Cagliari et al. (2016) suggest that the Reggio Emilia approach regards children as 'innate carriers of what we could call an "epistemological curiosity" for researching into meanings' (p.307), while Isaacs (1944) observed that the 'factor of epistemic interest and inquiry...is in every respect the same in the child as in the adult' (p.322).
Recognising meanings and thoughts inherent in children's behaviours may be challenging for adults; children '…have an autonomous world, independent to some extent of the worlds of adults' and their behaviours, meanings and thoughts can be 'incomprehensible to adults' (Hardman, 1973:95) .
Equally, young children tend to present their actions, meanings and thinking through '...play, body language, facial expression, or drawing and painting' (Lansdown, 2010:12) : ways that do not easily conform to the academy's favoured means of working.
YCAR captured examples of young children's 'epistemic interest and inquiry' in their everyday activity (Isaacs, 1944) and revealed their congruence with professional adult researchers' behaviours, to establish a warrant for recognising young children as researchers on the academy's terms, particularly in matters affecting them.
Research Design
To secure that warrant, YCAR had to be constructed in a way that the academy would value. Whilst methodological conventions that are well-rehearsed within the academy were adopted, they included participatory, democratic approaches that addressed the YCAR study's focus on social justice (Freire, 1972; O'Kane, 2008; OHCHR, 2005) . The research design allowed for empirical data to be co-constructed with participants (Charmaz, 2006) , foregrounding children aged 4-8 years.
A single paradigm was rejected in favour of carefully selected plural paradigms; these included constructivism so that individual participants' views were regarded as truths that built knowledge (Ackerman, 2001) , interpretivism which valued participants' subjective realities (Hughes, 2010) , and critical research to reify transformation (Hatch, 2007) . The plural paradigm model was mirrored by a 'jigsaw methodology', a qualitative pluralist approach (Frost et al., 2010; Murray, 2016; 2017) which was shaped in response to participants' views as the study progressed. The jigsaw methodology comprised four methodologies, each playing a key role, whilst complementing the other methodologies. Constructivist grounded theory enabled data to be constructed from participants' views, actions and interactions (Charmaz, 2006) . Critical ethnography focused on social justice and transformation (Carspecken, 1996) , the mosaic approach enabled co-construction of data with participants, including children (Clark and Moss, 2011) , while descriptive case study facilitated the organisation of data collection and analysis across multiple sites (Yin, 2012) .
Participants were professional adult researchers from the fields of education and early childhood, children aged 4-8 years, their parents and practitioners. They engage in collaborative processes of data collection, analysis and meta-analysis. YCAR was co-constructed in three phases (Table 1) .
Phase 1 identified how professional adult researchers defined 'research', for later comparison with data captured in Phases 2 and 3. Phase 1 was important because participating professional adult researchers were academy members, and therefore powerful in the research space (Bridges, 1998; Lees, 1999; Redmond, 2008; Warren and Boxall, 2009 ). (2012) Members of the academy enjoy a 'unique position of privilege' (Farnum, 2014: 4) and their collective hegemony means that recognition of young children as researchers relies on the academy acknowledging that certain aspects of young children's activity may conform to its accepted definitions and protocols. Establishing these at the outset of the study was therefore important and was achieved empirically in Phase 1 and non-empirically through literature review (inter alia, Ayer, 1940; Bridges et al., 2009; Johnson-Laird and Byrne, 1991; Scruton, 2001 ).
Phase 2 data focused on young children's everyday activities in early childhood settings within three English primary schools and Phase 3 data were concerned with young children's everyday activities at home. The five children in Phase 3 attended Phase 2 settings and elected to participate at home as well as school.
Adopting multiple tools for data collection provided rigour and optimised participant engagement by valuing participants' contributions. For example, professional adult researchers' data defining research were captured in Phase 1 focus groups, semi-structured interviews and a nominal grouping exercise, securing the rigour that thick description and triangulation bring (Ryle, 1968; Patton, 2002) , In Phases 2 and 3, artefacts that participating children offered included pictures, photographs, paintings and models constructed from recycled materials. Regarding these as authentic data supported interpretations of children's actions, meanings and thinking and valued their preferred ways of presenting these (Hardman, 1973; Lansdown, 2010) .
To elicit trustworthy data democratically (Guba, 1981) , participants, including children aged 4-8 years also engaged in an inductive, recursive process of analysis, meta-analysis and interpretation.
The process was influenced by the four selected methodologies. For constructivist grounded theory, this included constant comparison, memo writing and varied coding models (Charmaz, 2006) .
Aspects of critical ethnography analysis included dialogic data generation, discovering system relations, reconstructive analysis and repeated thinking (Carspecken, 1996; Thomas, 1993) . Child conferencing and listening were key analysis tools for the mosaic approach (Clark and Moss, 2011) , while analytic statements common to case study proved valuable (Yin, 2012) .
Ethics
Ethical considerations infused both form and function of YCAR which was conducted according to British Educational Research Association (BERA) (2004; 2011) guidelines and the required institutional code and procedures. For example, participants' anonymity is protected by pseudonyms. Yet while YCAR was an exploration of democratic research, a tension existed between ethical protocols and ethical processes: the ethics committee requirement that the study should be fully planned from the beginning signalled limited possibilities for participants to contribute to the research design and limited reflexivity with participants throughout. These issues were resolved by seeking incremental ethical agreement, but it was cumbersome. Because of legal implications inherent in giving consent (Coyne, 2010) , children assented to participation (Harcourt and Conroy, 2005) ; parental consent was sought prior to asking children to assent (BERA, 2011) although two parents withheld consent, denying their children the opportunity to decide (Murray, 2011) .
Support structures for young children's research behaviours
This section presents and discusses YCAR findings concerning support structures for young children's research behaviours.
Rather than providing a simple definition of research, the professional researchers who participated in Phase 1 identified 39 research behaviours, establishing four of these as the 'most important' in a nominal grouping exercise (Delbecq and VandeVen, 1971) : exploration, finding a solution, conceptualisation and basing decisions on evidence. Phases 2 and 3 focused on the four important research behaviours to secure evidence for an argument that aspects of young children's everyday activity may be congruent with professional adult researchers' behaviours. There is consensus within the academy that the nature of research evidence is varied and may include, inter alia, observable data, personal accounts and philosophical argument (Bridges, Smeyers and Smith, 2009; Ayer, 1940; Scruton, 2001; Johnson-Laird and Byrne, 1991) .
To contextualise empirical data collected in Phases 2 and 3 which revealed research behaviours in young children's everyday activities, a detailed review of extant literature was undertaken, featuring definitions of the four important research behaviours. Detailed aspects of the review are presented in other publications (Murray, 2012; 2013; 2016; 2017) but for this article, brief extracts are presented, defining the four most important research behaviours.
Exploration: Stebbins (2001) proposes that exploration in social sciences research is 'to study, examine, analyse (sic), or investigate…to become familiar with something by testing it or experimenting with it…to travel over or through a particular space for the purposes of discovery (and) to examine a thing or idea for (specific) diagnostic purposes' (p.2).
Finding a Solution -or problem-solving -is engagement in high-order thinking (Keen, 2011) .
Problem-solving combines hidden goals, strategies and evaluation (DeLoache, Miller, and Pierroutsakos, 1998) and often involves deductive thinking (Johnson-Laird and Byrne, 1991) .
Conceptualisation is regarded as '...a process of thinking about a problem situation through particular "concepts"' (Metcalfe, 2007: 149) ; concepts are defined as 'clearly specified ideas deriving from a particular model' (Silverman, 2006: 400) . Those concepts may be a priori if they are pure reasoning or a posteriori if they correlate sensory experience with mental activity to derive justified knowledge (Hume, 1748; Kant, 1787; Scruton, 2001) .
Basing Decisions on Evidence:
The nature of evidence is varied (Bridges et al., 2009) . Decision making comprises 'acts or options among which one must choose; the possible outcomes or consequences of these acts and the contingencies or conditional probabilities that relate outcomes to acts' (Tversky and Kahneman 1981:453) . Basing decisions on evidence is, then, the application of recognised information, with reasoning, to identify a rationale for choice.
What supported young children to participate in research?
Across 238 setting and 154 home analyses of young children's everyday activities, 1601 incidences emerged from the YCAR data of young children engaging in the four important research behaviours (Table 2) . From these data, 80 categories emerged and were grouped into nine factors (Figure 1 ). These categories and factors supported young children's engagements in the four important research behaviours. They are ways that we can know children know and ways we can know how children come to know, so they are termed epistemological categories and epistemological factors. Some categories inhibited young children's engagement in research behaviours so are labelled epistemological barriers. The epistemological categories and epistemological factors form 'building blocks' that support research behaviours young children engage in during their everyday activities (Murray, 2015a; 2016; 2017) . Seven of the epistemological factors that emerged from the YCAR study are now presented, and discussed critically through a series of vignettes, each of which provides one example of an epistemological category within an epistemological factor. Two factors are not exemplified and discussed here: 'Methodological issues' only occurred because the YCAR study was conducted, whilst 'Outliers' was less distinctive than other epistemological factors.
Applications of prior experience
Application of prior experience resonates with a key philosophical idea that informs the academy's work: a posteriori reasoning, or sensory experience combined with mental activity to make a judgement (Scruton, 2001) . The epistemological factor 'Applications of prior experience' features thirteen epistemological categories spread across all four important research behaviours and one epistemological barrier to 'Finding a Solution' (Figure 2) . One of the epistemological categories within this factor is 'Applies a mental model', an action that supported young children in the YCAR study to engage in the research behaviour 'Basing decisions on evidence'. 
Adel 'I am taller than Nora -look!'
Here, the children revisited their prior experience of a measuring stick used to measure height, alongside the word 'tall' and they did so while comparing their heights. They exemplified mental modelling (Craik, 1943) : they translated the external process of measuring that they had previously experienced to measure each other with the measuring stick. They used the word 'tall' while measuring a child against the stick. They then retranslated this to 'taller' when comparing each other's heights and they reasoned that some children were taller than others.
Autonomy
YCAR data often revealed children's agency (Dahlberg and Lenz Taguchi, 1994) .
Autonomy is another epistemological factor that emerged from YCAR: it features eight epistemological categories, across all four research behaviours ( Figure 3 ). Within 'Autonomy', one of the epistemological categories is 'Develops own agenda', an action that supported young children participating in YCAR to engage in the research behaviour 'Exploration'. Castle (2004) recognises that autonomy has different meanings: it may, for example, mean regulating one's own behaviour (DeVries and Zan, 1994) or freedom from control (Freire, 1972) . Opportunities for young children to act autonomously are considered valuable because they help young children to 'feel more in control of their own lives and give them self-respect' (Dowling, 2010: 59) . At home one day, Gemma (aged 5) decided to make jewellery on her own and wrap it up. She had no prompts and had to explore how to use only materials that were available to create jewellery.
She told her mother what she was doing and later gave her a bracelet she had made. Here, Gemma had freedom from control (Freire, 1972; Dowling, 2010) and regulated her own behaviour (DeVries and Zan, 1994), demonstrating autonomy.
Cognitive domains
The epistemological factor 'Cognitive domains' contains twelve epistemological categories that support three research behaviours -'Exploration', 'Conceptualisation' and 'Bases Decisions on Evidence' (Figure 4) . One of these epistemological categories is 'Using imagination' which supported young children's engagements in the research behaviour 'Conceptualisation'. Newson and Newson (1979:12) describe imagination as 'extensive and complex'; Kant (1787) regarded imagination as 'the very condition of possibility for all knowledge and experience' (Norris, 2000: 384) . Imagination is a mental picture of something that the senses cannot discern (Perdue, 2003) . During an interview conversation at home, Billy (aged 8) described a tank and toy figure he had pictured in his mind then made from a cardboard box and craft materials: Being 'Curious' supported YCAR children to engage in the research behaviour 'Exploration'. This finding endorses work undertaken by Laevers (2000:21) who confirms 'curiosity' as a disposition, describing it as 'the exploratory drive'. Nora (aged 5) exemplified this finding in Cherry Setting. She was sitting in a circle on the carpet with her class while the teacher was reading the section of the children's story 'We're Going on a Bear Hunt' (Rosen, 1989 ) when a family splashes through the river to find the bear. The teacher had prepared a bowl of water because she wanted the children to feel the water as a stimulus for thinking of adjectives to describe water after the story. While Nora listened to the story, she chose to dip her right-hand fingers into the bowl of water, wiggled them in the water, smelled her fingers and touched her lips with her wet fingers.
Nora engaged in a repeated sequence of behaviour: she submitted the water to a series of tests, using different senses. Aligning with Katz's definition of a disposition (1993), Nora was not coerced, but intended to do this: she chose to put her hand into the water while listening to the story, to explore the properties of the water at first hand. Nora repeatedly demonstrated 'epistemic curiosity' (Berlyne, 1954: 180) , while fulfilling Chak's dual criteria for curiosity ( 
Innovation
'Innovation' -an epistemological factor -is the act of doing or creating something in a new way (Costello and Prohaska, 2013) ; this action should be applied in a way that is beneficial for innovation to be of value (Costello and Prohaska, 2013 ; Department for Business, Innovation and Skills (DBIS), 2012). There are eight epistemological categories within Innovation supporting the research behaviours 'Exploration', 'Find a Solution' and 'Conceptualisation' (Figure 6 ).
'Devises a practical method to create a solution' is an epistemological category supporting the research behaviour 'Find a Solution'. Bridges (2003) links problem-solving and pragmatism, a philosophy strand deriving from '...praxis, an activity that recognises that we are always part of the world we study ' (Siraj-Blatchford, 1994: 18) . Praxis was the Ancient Greeks' term for 'practical knowledge', requiring 'personal wisdom and understanding, not expertise' (Griffiths and MacLeod, 2008:128-9) . 
RESEARCH BEHAVIOURS

Explore
Find a Solution Conceptualise
One day, during free flow play in Cherry Setting, Querida picked up a butterfly she had made from pipe cleaners and paper and said: 'It's broken'. Querida took the butterfly to the making table and said: 'I'm going to mend my butterfly'. Using a piece of pipe cleaner, she attempted to fix her butterfly but it did not work. She said: 'I need a bit longer pipe cleaner'. She found a longer pipe cleaner, stuck it on then held up her mended butterfly. Querida devised a practical method to create a solution; having tried a short pipe cleaner and finding it did not solve her problem, Querida used a longer pipe cleaner which worked. This was the act of doing something in a new way that was beneficial: innovation (Costello and Prohaska, 2013) .
Material contexts
The epistemological factor 'Material Contexts' features seven epistemological categories that influenced young children's engagements in all four of the YCAR research behaviours (Figure 7 ).
'Senses provide evidence for action' was an epistemological category that supported children to engage in the research behaviour 'Base Decisions on Evidence'. It aligns with the aspect of Hume's 'principle of verification ' (1748:123) stating that 'learned work' should feature '...reasoning concerning matter of fact and existence' (Thomas, 2007) . In this vignette, Edward used his sense of sight to identify what his peers were doing, enabling him
to work out what he was required to do in the art lesson; he reasoned based on '…matter of fact and existence', which is a key characteristic of Hume's principle of verification (1748:123; Thomas, 2007) .
Edward engaged in Basing decisions on evidence: he combined information with reasoning to identify a rationale for choosing how to proceed.
Social domains
The epistemological factor 'Social domains' comprises ten epistemological categories across all four research behaviours as well as six epistemological barriers to the research behaviour Find a Solution (Figure 8 ). TOM is important for understanding others' behaviours: 'our ability to make sense of agents' actions rests in large part on our ability to understand the mental states that underlie their actions' (Song, Onishi, Baillargeon and Fisher, 2008:295) .
One day in Cherry Setting, the teacher introduced the 'Cross the River' game to the children. She organised them into two long lines facing each other, showed them some cards with words on and said: 'We're going to match our caption. When you've got a match, go and sit with your match on the carpet.' The children took turns to read their card and match it to a card held by another child in the other line.
When it was his turn, Martin (aged 5) held his card upside down so the children on the other side could see it. He read his card upside down -'pack a pen in a bag' -then his partner in the other line also read it aloud so could came to sit with Martin. Martin demonstrated TOM (Meltzoff, 1995) : his action indicated that he understood his partner needed to be able to read the card: he presented it the right way up for his partner, though upside down for himself. He found a solution by helping his partner.
Discussion and Implications
The findings presented above exemplify, elucidate and critique the support structures that encouraged young children in the YCAR study to engage in research behaviour: the epistemological categories and epistemological factors. factors are also ways that we can know that young children build knowledge.
The epistemological factors and their constituent epistemological categories are helpful because they provide a warrant for recognising children's everyday activities as research behaviours that are congruent with research on the academy's terms. In the YCAR study, professional adult researchers identified the academy's research behaviours, then evidence was captured indicating that young children engaged in those research behaviours as part of their everyday activity, providing a deductive argument that those young children engaged in research (Johnson-Laird and Byrne, 1991) .
That warrant is based on evidence and deductive reasoning which are key terms on which the academy operates (Bridges et al., 2009; Johnson-Laird and Byrne, 1991) . The warrant provides justification for young children's rights to research in matters that affect them to be respected and upheld by the academy on equal terms with those of professional adult researchers.
Nevertheless, this claim is predicated on the ability of adults to recognise aspects of young children's everyday activity as research behaviour. The YCAR epistemological categories and epistemological factors are particularly valuable because they also provide a lens through which we can view how children research in different contexts using different modalities; they enable us to recognise and value young children's actions which are congruent with research behaviours the academy members identified in Phase I of the YCAR study. Additionally, the epistemological categories and epistemological factors may prove a useful tool for helping early childhood practitioners and parents to recognise how young children learn by building knowledge and understanding in their everyday activities.
The inclusion of this article in a peer-reviewed journal is an opportunity to present to the academy the warrant that has emerged from the YCAR study. It carries a message to that 'rarefied world' (Redmond, 2008:9) that young children's rights to research concerning matters affecting them can be regarded on equal terms with those of adult researchers. Wider implications of this recognition are that such research could then be used to inform early childhood education and care policy and practice in a deeply grounded manner that values young children as competent, 'sophisticated' thinkers who have expertise concerning their own lives (James and James, 2008; Langsted, 1994; Papert, 1980: 132) . In terms of social justice, such recognition has the potential to secure young children's rights to research (Appadurai, 2006; OHCHR, 1989; 2005) .
Conclusion
The academy is in a 'unique position of privilege' (Farnum, 2014: 4) and its hegemony means that recognition of young children as researchers is reliant on academy members acknowledging that certain aspects of young children's activity may conform to its accepted definitions and protocols.
Yet young children have tended to be marginalised by the academy and disregarded as researchers in matters affecting them: adults find it difficult to understand young children's actions, meanings and thoughts (Hardman, 1973; Redmond, 2008) , so equating young children's actions, meanings and thoughts with those of professional adult researchers whose work is privileged by the academy has rarely been achieved.
The YCAR study captured examples of young children's 'epistemic interest and inquiry' in their everyday activity (Isaacs, 1944) and revealed their congruence with professional adult researchers' behaviours, to establish a warrant for young children to be recognised as researchers on the academy's terms, particularly concerning matters affecting them. This is a matter of social justice.
The nine epistemological factors and 80 epistemological categories that emerged from the YCAR study provide evidence to justify the warrant that young children can be recognised as researchers on the academy's terms. Epistemological factors and epistemological categories are support structures that young children adopt naturally to enable them to engage in the research behaviours that professional researchers regard as most important: exploration, finding solutions, conceptualisation and basing decisions on evidence. Epistemological factors and epistemological categories also act as lenses that enable adults to view how children research in ways that are congruent with behaviours the academy recognises as research. Additionally, the YCAR epistemological categories and epistemological factors may prove useful for helping early childhood practitioners and parents to recognise how young children learn by building knowledge and understanding in their everyday activities.
These findings indicate that the time has come for the academy to recognise young children as researchers in matters concerning their own lives and to include their research within the academy's remit. Such recognition would afford young children rights to research and would reposition them away from the margins of research to an intrinsic position in research that concerns matters affecting them.
